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Application/Control Number: 1 0/800, 1 78 Page 2 

Art Unit: 3663 

DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 1-20 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Regarding independent claim 1, line 3, the limitation "a situation" is undefined. It is not 
clear if the applicant is referring to when a satellite is not in view or a time when a navigation 
system is in a tunnel or some other geographic area where satellite signals cannot be received for 
example. Further, the limitation "a time period" is not defined since a time period could be any 
time. 

The above rejection also applies to claim 17. 

In claim 9, the applicant claims "one of two frequencies from one or more satellites are 
available". The applicant is advised to changed "are available" to -is available- for 
consistency. Then later in the claim, the applicant claims "another one of the two frequencies". 
This is contradictory since the applicant had insisted in the claim preamble that only one of two 
frequencies should be available. That is if only one frequency is available, then the other 
frequency is unavailable for use with the said one frequency for processing. 

The dependent claims are rejected for depending on the rejected base claims. 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Lin 
(US200 1/00202 16). 

Regarding claim 1, Lin (abstract, figs. 5-11; pages 6-12 a) discloses (in a system for 
navigating an object based on code and carrier-phase measurements obtained using signals on a 
first frequency and signals on a second frequency from a plurality of satellites), a method for 
continuing dual-frequency navigation in a situation where signals from a respective satellite on 
the first frequency are lost for a time period, the method comprising: 

performing dual-frequency navigation before the time period, including computing 
smoothed code measurements and corrections to an ionospheric model based on code and 
carrier-phase measurements obtained using signals from the respective satellite on both the first 
and second frequencies; 

performing backup navigation during the time period by synthesizing a carrier-phase 
measurement on the first frequency from a carrier-phase measurement on the second frequency 
and from the corrections to the ionospheric model computed prior to the time period; and 

transitioning to dual-frequency navigation using signals from the respective satellite on 
both the first and second frequencies in response to resumption of receiving signals from the 
respective satellite on the first frequency. 
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Regarding claim 2, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 
1 wherein computing the smoothed code measurements comprises: 

smoothing a code measurement with a combination of carrier-phase measurements, the 
combination having an ionospheric delay that matches an ionospheric delay in the code 
measurement. \ 

Regarding claim 3, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 
1, wherein performing dual- frequency navigation further comprises: 

obtaining a modeled ionospheric bias term computed using the ionospheric model; 
computing a measured ionospheric bias term using the smoothed code measurements; 

and 

computing a correction to the modeled ionospheric bias term by taking a difference 
between the measured and modeled ionospheric bias terms. 

Regarding claim 4, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 
3 wherein performing dual-frequency navigation further comprises: 

obtaining a modeled ionospheric rate term computed using the ionospheric model; 

computing a measured ionospheric rate term using differences of carier-phase 
measurements between two measurement epochs; and 

computing a correction to the modeled ionospheric rate term by taking a difference 
between the measured and modeled ionospheric rate terms. 

Regarding claim 5, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 
1 wherein performing backup navigation further comprises: 

obtaining a modeled ionospheric bias term computed using the ionospheric model; 
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computing an estimated ionospheric bias term using the modeled ionospheric bias term 
and the corrections to the ionospheric model computed before the time period; 

computing the synthesized carrier-phase measurement on the first frequency using the 
estimated ionospheric bias term and the carrier-phase measurement on the second frequency. 

Regarding claim 6, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 
1 wherein performing backup navigation further comprises: 

computing estimated smoothed code measurements on both the first and second 
frequencies using the synthesized carrier-phase measurement on the first frequency, the carrier- 
phase measurement on the second frequency, and computation results obtained based on signals 
from the respective satellite on both the first and second frequencies received at the object before 
the time period. 

Regarding claim 7, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 
6 wherein performing backup navigation further comprises computing updated corrections to the 
ionospheric model based on the corrections to the ionospheric model, the estimated smoothed 
code measurement on the second frequency, and a code measurement obtained using signals on 
the second frequency. 

Regarding claim 8, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 
1 wherein transitioning to dual-frequency navigation comprises: 

determining whether the time period exceeds a predetermined threshold in response to a 
determination that the time period does not exceed a predetermined threshold, determining 
whether a difference between a measured carrier-phase range and a synthesized carrier-phase 
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range corresponding to the first frequency is sufficiently close to an integer number of the 
wavelength corresponding to the first frequency; and 

in response to a determination that the difference between the measured carrier-phase 
range and the synthesized carrier-phase range is sufficiently close to an integer number of the 
wavelength, adjusting an estimated ambiguity value associated with the measured carrier-phase 
measurement or adjusting an estimated offset between a code measurement on the first frequency 
and a carrier-phase combination having an ionospheric delay that matches the ionosphelic delay 
in the code measurement. 

Regarding claim 9, Lin (abstract, figs. 5-11; pages 6-12 a) discloses in a system for 
navigating an object based on code and carrier-phase measurements obtained using signals from 
a plurality of satellites, a method for performing backup dual-frequency navigation when signals 
on one of two frequencies from one or more satellites are unavailable, comprising: 

for each satellite from which signals on one of two frequencies are unavailable, 
generating a synthesized carrier-phase measurement on the one of the two frequencies from a 
measured carrier-phase measurement obtained using signals from the respective satellite on 
another one of the two frequencies, and from a first set of computation results obtained with 
respect to the respective satellite during steady-state processing when signals on both of the two 
frequencies were available from the respective satellite;, and 

generating smoothed code measurements on the two frequencies from the measured 
carrier-phase measurement, the synthesized carrier-phase measurement, and a second set of 
computation results obtained during steady-state processing when signals on both of the two 
frequencies were available from the respective satellite. 
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Regarding claim 10, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 

9 wherein the first set of computation results include corrections to an ionospheric model. 

Regarding claim 1 1, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 
9, further comprising: 

updating the corrections to the ionospheric model. 

Regarding claim 12, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 

10 wherein the corrections to the ionospheric model include an ionospheric bias term and an 
ionospheric rate term. 

Regarding claim 13, Lin (abstract, figs. 5-1 1; pages 6-12 a) discloses the method of claim 
10 wherein the first set of computation results include those computed from smoothed code 
measurements. 

Regarding claim 14, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 

13 wherein the smoothed code measurements are computed by forming combinations of carrier- 
phase measurements each having an ionospheric delay that matches an ionospheric delay in a 
corresponding code measurement, and by smoothing the code measurement with the 
corresponding combination of carrier-phase measurements to remove multipath errors in the 
code measurement. 

Regarding claim 15, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 

14 wherein the first set of computation results include those computed from smoothed offsets 
each between a smoothed code measurement and a carrier-phase combination corresponding to 
the code measurement. 
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Regarding claim 16, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the method of claim 
15 wherein the second set of computation results include the smoothed offsets. 

Regarding claim 17, Lin (abstract, figs. 5-11; pages 6-12 a) discloses a system for 
navigating an object based on code and carrier-phase measurements obtained using signals on a 
first frequency and signals on a second frequency from a plurality of satellites, a computer 
medium storing therein computer readable instructions that when executed by a computer 
performs a method for continuing dual-frequency navigation in a situation where signals from a 
respective satellite on the first frequency are lost for a time period, the instructions comprising: 

instructions for performing dual-frequency navigation before the time period by 
computing smoothed code measurements and corrections to an ionospheric model based on code 
and carrier-phase measurements obtained using signals from the respective satellite on both the 
first and second frequencies before the time period; 

instructions for performing backup navigation during the time period by synthesizing a 
carrier-phase measurement on the first frequency from a carrier-phase measurement on the 
second frequency and from the corrections to the ionosphelic model computed prior to the time 
period; and 

instructions for transitioning to dual- frequency navigation using signals from the 
respective satellite on both the first and second frequencies in response to resumption of 
receiving signals from the respective satellite on the first frequency. 

Regarding claim 18, Lin (abstract, figs/ 5-1 1; pages 6-12 a) discloses the computer 
readable medium of claim 17 wherein the instructions for performing dual-frequency navigation 
further comprises: 
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instructions for smoothing a code measurement with a combination of carrier-phase 
measurements to form a smoothed code measurement, the combination having a ionospheric 
delay that matches an ionospheric delay in the code measurement; and 

instructions for computing a correction to a modeled ionospheric bias term. 

Regarding claim 19, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the computer 
readable medium of claim 17 wherein the instructions for performing backup navigation further 
comprises: 

instructions for obtaining a modeled ionospheric bias term; 

instructions for computing an estimated ionospheric bias term using the modeled 
ionospheric bias term and the corrections to the ionospheric model computed before the time 
period; 

instructions for computing the synthesized carrier-phase measurement on the first 
frequency using the estimated ionospheric bias term and the carrier-phase measurement obtained 
using signals on the second frequency. 

Regarding claim 20, Lin (abstract, figs. 5-11; pages 6-12 a) discloses the computer 
readable medium of claim 17 wherein the instructions for transitioning to dual-frequency 
navigation comprises: 

instructions for determining whether the time period exceeds a predetermined threshold; 

instructions for determining, in response to a determination that the time period does not 
exceed a predetermined threshold, whether a difference between a measured carrier-phase range 
and a synthesized carrier-phase range corresponding to the first frequency is sufficiently close to 
an integer number of the wavelength corresponding to the first frequency; and 
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instructions for adjusting, in response to a determination that the difference between the 
measured carrier-phase range and the synthesized carrier-phase range is sufficiently close to an 
integer number of the wavelength, an estimated ambiguity value associated with the measured 
carrier-phase measurement or an estimated offset between a code measurement on the first 
frequency and a carrier-phase combination having an ionospheric delay that matches the 
ionospheric delay in the code measurement. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following: US006664923B1, US20050080560A1, US005416712A, 
US005805108A, andUS006311129Bl all disclose a navigation system. 

Communication 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ronnie Mancho whose telephone number is 571-272-6984. The 
examiner can normally be reached on Mon-Thurs: 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on 571-272-6878. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 1 0/800, 1 78 Page 1 1 

Art Unit: 3663 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Ronnie Mancho 
Examiner 
Art Unit 3663 

6/27/05 




